
0 5 10

Log(Intensity)

0.5

0.6

0.7

0.8

0.9

1

Q
u
a
li
ty

5 10 15 20 25

Cycles

0

0.2

0.4

0.6

0.8

1

F
ra

c
ti
o
n
 o

f 
b
a
s
e
s

A
T
C
G

5 10 15 20 25

Cycles

0

2

4

6

8

10

L
o
g
(I

n
te

n
s
it
y
)

A
T
C
G

A a b c d

CultureWell HybriWell-FL ImmEdgeProPlate

B

Pepsin: No pepsin 3 mins 5 mins

a b c

ED Cycle 4Cycle 2 Cycle 6

S
O

L
iD

Il
lu

m
in

a

C a b c

BaristaSeq Orig. Padlock FISSEQ

F G H

Fig. S1, related to Fig. 2 and STAR Methods

I

Illumina

SOLiD



0 5 10 15 20 25 30

Number of PCs

0

0.05

0.1

0.15

0.2

V
a
ri
a
n
c
e
 e

x
p
la

in
e
d

non-BC

BC

Rand

PC 1

Ifitm3
Ly6a
Nfkbia
Arpc1b
H2−D1
Ctla2a
Igfbp7
Ifit3
B2m
H2−K1
Clic4
Tm4sf1
Gnai2
Ifitm2
Ifit3b
Lmo4
Chgb
Ppp1r1a
Nrsn1
6330403K07Rik
Cck
Ccl27a
Ncald
Lingo1
Scn1b
Cycs
Nefl
1110008P14Rik
Nrn1
Arpp21

PC 2

Pcp4
Rprm
Tmsb10
Trbc2
Foxp2
3110035E14Rik
Bcl11b
Hs3st4
Crym
Tle4
Gadd45a
Nxph3
Lmo3
Fut9
Ighm
C1ql3
Lingo1
Nrn1
Gm12027
Cux2
Rasgrf2
Bdnf
Cck
Igfbp6
Nptxr
Lamp5
Arpp21
Fam19a1
Calb1
Ptn

PC 3

Dlx6os1
Sp8
Cnr1
Adarb2
Gad1
Gad2
Npas1
Yjefn3
Tnfaip8l3
Htr3a
Pnoc
Synpr
Npy
Tac2
Cck
Hbb−bs
Ccl2
Katnal2
Nts
Car4
Plaur
Vwc2l
Rorb
Kcnh5
Dkkl1
Mmel1
A830036E02Rik
Kcnk2
Endou
Krt12

PC 4

C1ql3
Tesc
Ppp1r1a
Rasl10a
Myh7
Nr4a2
3110035E14Rik
Cck
Igfbp6
Car12
Gap43
Cplx2
Gnb4
Ncald
Nptx1
Nrsn1
Kcnk2
Thsd7a
Spock3
Adarb2
Pnoc
Krt12
Zmat4
Slc32a1
Rorb
Plcxd2
Sp8
Dlx6os1
Gad2
Gad1

PC 5

Gad2
Dlx6os1
Sp8
Gad1
Pnoc
Adarb2
Slc32a1
Tnfaip8l3
Calb1
Dlx1
Cnr1
Rasl10a
Npy
Arl4c
C1ql3
Krt12
Satb1
Lmo4
Ccl27a
Nrn1
1110008P14Rik
Cxxc4
Tmsb10
Pcp4
Nrsn1
Rgs4
Egr1
Plcxd2
Kcnk2
Rorb

PC 6

Meis2
Cntnap5a
Myh7
Calb1
Fam19a1
Rasgrf2
Ppp1r1b
Man1a2
Pcp4
Rprm
BC048546
Gm12371
Lamp5
Hrk
Cacng3
Pld5
Lxn
Gnb4
Ctxn3
Olfm3
Gm2694
Lypd6b
Rgs12
B3gat2
Bok
1500009L16Rik
Nmb
Synpr
Oprk1
Nr4a2

Fig. S2, related to Fig. 3

A

C

B

Barcoded mean expr

N
o
n
−

b
a
rc

o
d
e
d
 m

e
a
n

e
x
p
r

0 1 2 3

0
1

2
3



L2/3

L5

L6

B C

L2/3 L2/3

L5 L5

L6 L6

E

Fig. S3, related to STAR Methods and 

Fig. 4

Slice# 1 2 3 Mean ± sem

L2/3 – L5 

(Cux2)

640 µm 590 µm 550 µm 600 ± 20 µm

L2/3 – L5 

(Fezf2)

550 µm 600 µm 590 µm 580 ± 10 µm

L5 – L6 

(Fezf2)

800 µm 830 µm 870 µm 830 ± 20 µm

D

Cux2 Fezf2

A

Barcode
DAPI



D

Fig. S4, related to Fig. 5
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Fig. S5, related to Fig. 5 and STAR Methods
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Fig. S6, related to Fig. 5
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OB c1 c2 c3

min qual

(>0.75) CTB+ BARseq+

0 151 186 4 0.95 0 1

0 1433 995 87 0.96 0 1

0 155 70 11 0.91 0 1

0 177 197 17 0.89 0 1

0 17 102 1 0.92 1 1

0 132 135 10 0.88 0 1

0 96 157 12 0.88 0 1

0 102 58 6 0.90 0 1

0 665 58 14 0.82 0 1

0 14 100 5 0.87 1 1

0 0 0 0 0.91 0 0

0 0 0 0 0.97 0 0

0 126 112 7 0.84 1 1

3 281 359 28 0.88 0 1

0 419 313 34 0.94 1 1

0 106 139 3 0.79 0 1

0 72 89 15 0.88 1 1

0 342 159 4 0.88 0 1

2 1571 1061 100 0.92 0 1

0 0 0 0 0.79 0 0

0 0 0 0 0.86 0 0

0 0 0 0 0.83 0 0

0 232 51 5 0.89 0 1

0 0 0 0 0.92 0 0

0 372 344 19 0.87 1 1

0 0 0 0 0.88 0 0

0 44 20 1 0.83 0 1

0 234 209 20 0.95 1 1

0 109 10 6 0.90 0 1

3 281 359 28 0.91 0 1

0 61 66 4 0.95 0 1

0 0 0 0 0.82 0 0

0 0 0 0 0.95 0 0

0 335 79 15 0.92 0 1

0 114 186 9 0.94 0 1

0 0 0 0 0.90 1 0

0 271 211 21 0.91 0 1

0 3159 415 28 0.78 1 1

0 0 0 0 0.79 0 0

0 305 148 18 0.94 0 1

0 0 0 0 0.94 0 0

0 637 293 31 0.85 1 1

0 471 413 15 0.93 0 1

0 1062 528 94 0.92 1 1

0 335 79 15 0.92 0 1

0 59 73 3 0.86 0 1

0 565 359 27 0.93 0 1

0 460 208 82 0.94 0 1

0 0 0 0 0.83 0 0

0 0 0 0 0.84 0 0

0 0 0 0 0.96 0 0

0 208 69 5 0.91 1 1

0 0 0 0 0.91 0 0

0 1148 481 30 0.97 0 1

0 200 102 14 0.80 1 1

0 238 154 25 0.94 0 1

3 609 575 62 0.88 0 1

0 18 5 0 0.79 0 1

0 0 0 0 0.95 0 0

0 1748 163 31 0.92 0 1

0 0 0 0 0.96 0 0

Table S1, related to Fig. 2 



Table S2, related to Fig. 3

Cell 

Index OB

Ipsi-

Ctx

Contra-

Ctx Str Thal Tect Total Slc17a7 Gad2

1012 0 14 87 0 0 0 101 1 0

1024 0 119 0 0 0 0 119 1 0

1029 0 0 0 0 0 0 0 1 0

1074 0 21 18 25 0 0 64 1 0

1075 0 0 0 0 0 0 0 0 0

1128 0 30 44 10 0 0 84 1 0

1135 0 28 3 0 0 0 31 1 0

1155 0 0 0 0 0 0 0 0 1

1167 0 0 0 0 0 0 0 1 0

1179 0 0 170 1 0 0 171 1 0

1192 0 0 0 0 0 0 0 0 0

1199 0 0 0 0 0 0 0 0 0

1226 0 0 0 0 0 0 0 0 0

1245 0 0 0 0 0 0 0 1 0

1267 0 0 0 0 0 0 0 0 0

1274 0 0 16 0 0 0 16 1 0

2007 0 4 0 0 0 0 4 1 0

2051 0 0 0 0 0 0 0 0 0

2054 0 0 0 0 0 1 1 1 0

3009 0 0 0 0 0 0 0 0 0

3012 0 41 0 0 0 0 41 1 0

3076 0 68 48 0 0 0 116 1 0

3082 0 9 182 0 0 0 191 1 0

3090 0 0 1 0 0 0 1 1 0

3130 0 0 74 0 0 0 74 1 0

4003 0 34 0 0 0 0 34 1 0

4005 0 0 0 0 0 0 0 1 0

4008 0 0 0 0 0 0 0 0 0

4010 0 253 10 5 0 0 268 1 0

4018 0 0 0 0 0 0 0 0 1

4022 0 51 51 16 0 0 118 1 0

4062 0 0 12 0 0 0 12 1 0

4066 0 0 64 1 1 0 66 1 0

4067 0 0 0 0 151 0 151 1 0

4068 0 11 24 0 0 0 35 1 0

4082 0 39 0 0 0 0 39 1 0

4088 0 0 0 0 0 0 0 0 0

4101 0 10 0 0 0 0 10 1 0

4112 0 0 0 0 0 0 0 0 0

4114 0 80 57 0 0 0 137 1 0

4129 0 0 0 0 0 0 0 1 0

4150 0 0 0 0 0 0 0 1 0

4163 0 20 4 0 0 0 24 1 0

4164 0 0 0 0 0 0 0 1 0

4165 0 0 0 0 0 0 0 1 0

4169 0 0 0 0 0 0 0 0 0

4204 0 0 90 0 0 0 90 1 0

4217 0 0 0 0 0 0 0 1 0

4224 0 0 47 0 0 0 47 1 0

4232 0 2 6 22 0 0 30 1 0

Cell 

Index OB

Ipsi-

Ctx

Contra-

Ctx Str Thal Tect Total Slc17a7 Gad2

4238 0 0 0 0 0 0 0 0 0

4241 0 0 105 0 0 0 105 1 0

4264 0 14 149 18 0 0 181 1 0

4269 0 0 5 0 0 0 5 1 0

5001 0 8 106 1 0 0 115 1 0

5035 0 4 114 0 0 0 118 1 0

5038 0 0 0 0 0 0 0 1 0

5076 0 0 80 0 0 0 80 1 0

5092 0 0 63 2 0 0 65 1 0

5096 0 0 0 0 0 0 0 1 0

5111 0 0 0 0 0 0 0 0 0

5112 0 0 0 0 0 0 0 0 0

5114 0 0 13 0 0 0 13 1 0

5144 0 0 3 0 0 0 3 1 0

5165 0 7 34 0 0 0 41 1 0

5166 0 0 0 0 0 0 0 1 0

5178 0 0 0 0 0 0 0 0 1

6003 0 0 0 0 0 0 0 1 0

6005 0 2 37 1 0 0 40 1 0

6030 0 0 22 19 0 0 41 1 0

6044 0 42 77 14 1 0 134 1 0

6051 0 0 0 0 0 0 0 1 0

6077 0 0 0 0 0 0 0 1 0

6143 0 0 68 0 0 0 68 1 0

6149 0 0 0 0 0 0 0 1 0

7006 0 0 0 0 0 0 0 0 0

7047 0 0 0 0 0 0 0 1 0

7049 0 0 0 0 1 0 1 1 0

7063 0 0 0 0 0 0 0 1 0

7070 0 0 4 0 0 0 4 1 0

7076 0 0 0 0 0 0 0 1 0

7083 0 0 0 0 0 0 0 1 0

7126 0 0 0 0 0 0 0 1 0

7136 0 0 1 0 0 0 1 1 0

7140 0 0 24 4 0 0 28 1 0

8025 0 36 19 4 0 0 59 1 0

9013 0 0 0 0 0 0 0 1 0

9024 0 0 0 0 0 0 0 1 0

9057 0 116 0 1 2 0 119 1 0

9058 0 14 21 0 0 0 35 1 0

9063 0 0 0 0 0 0 0 1 0

9067 0 12 9 15 0 0 36 1 0

9073 0 8 0 0 0 0 8 1 0

9078 0 106 0 0 0 0 106 1 0

9083 0 0 0 0 0 0 0 0 0

9085 0 0 0 0 0 0 0 1 0

11012 0 20 10 0 0 0 30 1 0

11025 0 0 0 0 0 0 0 1 0

11032 0 6 117 0 2 6 131 1 0



BARseq MAPseq* BARseq + FISH** BARseq + Cre***

Brain ID XC9 XC28 XC14 XC75 XC91 XC92

# targets collected 12 12 12 18 18 12

# slices sequenced 24 39 N/A 24 32 10

# of proj barcodes 4841 13581 8418 16042 8388 4772

# of cells in ACx 1575 1662 13998 781 737 2817

# of cells projecting 895 911 5082 557 422 1291

# of filtered cells 605 704 5082 557 422 72 (Fezf2+)

Table S3, related to Fig. 4


